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(57) Abstract 

A head support mechanism includes a head and a slider for holding the head, and main drive means tracks the head. The head support 
mechanism further includes an auxiliary drive means composed of thin film, whose flexure can move the head finely. 
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-s, mW}fflmzm&&&&.&-t7i't7X3"r 505 boosts x^^e^i^ic 

SlJ5!cS:i:^>Jl<h{CckD, 7P?^t'5 0 5 b O^t^ X^¥&Mj<Z>H9tt£ 

&±<B8ftfraiEi 1 nc7K-r e fce>t'7W^x^-^ 5 0 5 b©mtK&$fe« 

\Z7,?^ #2<D&miLW*9tii&\zi&WLl£ikZ>zt\z&-iX. mM9tl^®Ll 5 a, 
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1 5 bmwjjfanM&m&it&i&mzyupx?-* 6 o 5 b©fiit>#«#&-r*£ 

U±CDI«Hq-trtt71/^X^^tCgiJl^Wj^l 5 a, 1 5 btt-^gBS-T 

mmwi^m m^i 5 c, 1 5d) fcct^, 

m 1 4 {-^-r-^R±cosijigib^^ i5c, 1 5 d ) *ffix.z>*%w<D 
^vY^mmmi o s<DmmwM*mw-?%<> mi sah nmmmmmo^ 
v ^mmm? 0 5 (Dm^m^mto m 1 5 bis, ^mjEPPJp^^^^ 

ii7 0 5©4*«H&^-r. m 1 6AH «»«JEEB«JPS8CD^y F3£J#««7 0 

5 (Dw-mm&xk-?. m 1 6 B&=kOT hch mwmmmna&w^y Y^mm 
&7 o 5<D¥mm&*k-r a $mv>Mm4 (no) ©»* 

13 1 5 A 43 <£OT 1 6 Att, SIJSKib^gc 1 5 a~ 1 5 d KKl&mjE&SliJnUfc: 
1211 5Bi5cktX01 6BML/T> SiJffifft^gfc 1 5 a^PPDD^tC#S 

u gijigsb^i 5 c&izmGGjsmizi&fr. mmm^mi 5 d^enEE^ft 

g'J^K^i 5 b#^EPFF3r|6jf;:*itf gij|g»b^i 5 a~ 

1 5d-©*n-en^JKi«iS£E**EPini$n/t«*gttw*rs. gysgw^i 5ao# 

tr. g'J^Eb^Sl 5 d©f*g*3ctOTJ|gK^ai 5 b©£E*6tc«fcoT, »ft)fttf 
bfcUrOl&tfglU aiimWz&WC 1 ;£lRjldgtfo z\<Dfcsb, yVZ^T 

-4<Dffi&w>tf&wci^mzmmwi-?z>. coj^m, ^i^*^*— 4±© 

Ml 6C^#ILT> giJIKK^l 5 a~ 1 5 d -©-en-^n^BPJpsnsffift 
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#J;U£0. 5 wm*^ 5 0 Mm©tJ|07f>l/Xy- h^ffl^, 
iO±CJ«[JBE*«l 0 MmJ^T©»ffiiJE*flc» fctA^PZT, PLT, PLZT 

&&2nz>mmtM?m&£. i&mj£mmx'h^y=¥>^\zwjk^n^±^M 
mm <=> ti&mwiShm t & raft s £ £ a**? # s . 

T»JW»¥ai 5 a~l 5d^Mb« Xl^X?^- 4 <£>$fc*Sig&£»«¥ffn 
B«J«B»*aoff*^lRl (*EPC 1 &fc\ZC 2) <8jfc;b*£fiJJflbT'V.y H 1 * 

nme>j&t&6 \z%z>s\y ^ftmffivnmjjm&mwrzo m 1 7 1 7 

i 1 7 A~0 1 7 1 8 5#ibT, 0. 5 timfrZ 5 0 //mOS* 

Oittl 2&J^J«-r«> (01 7 A) . M l 6AI1 i4A(;^t7l/^X5 1 t 
-4C^fig$n7tt>fO*tfgP4 aldffl^-r*. «»12C«»*»SUS <X^> 
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e& (p t) 7,nv $ \z£Qmmm&j&mT*p tmi 4^1 2±.\zwmt 

Z> (Ml 7 B, S6 1) . Pt.KHIl. rWC&^T^y^J^g^irtfccfc 
Sfcyt ^7X^^&tt'J7 ht7SC«tD ( mm-TZP ZT^Z nO 

• 5*)im. CVDfeifclil/-f-7yi/-v3 >fe^t*T^$-&fcVigf5^t3 
££ttP tUl 4&MbTWK &&<,>teP t^l 4^SUSTM$nfcS 

Ptil4±i:r f^'^SIIiDPZTil 5 A£fiJcg£i±3^\ PZT 
Ml 5 A<DTi&m\ZZ r l£fr\ttiirfrlZ<StSPLTmi 5 B£/&fi 

£i±T:fe < £^tl*Tmm\Z UT4#tt©<k PZTll 5 A £ fli^-f £ d i^T 
it£> (B17C, S 6 2. S 6 3) o 

PZTHl 5ACP tiWl 6£Mt^.t, mmWi^fkl 5 a$ft57 
l^X^-4#^fi£ir£ (EI17D) o 

mn 2&m*tc 1 — $)vmm (pt h, plt 1 5 b, p zt 1 5 a, p 

t 16) ffi\ 0 u.m^mXta^^oiZT^>Z\^m^Ul^ 
mmm^l 5 a^ft57^.X5 : t-4i;D-R , -A5 ! !:A7 H 1 

S«i2ctwsus (x^>wx) coti£tex^>^\ 1/— tf— inn:* 

fe«yi/7>(3cfcl9^^S:< f)fMiT7'l/X«l/ciP 1 1 1 4 £3X Dfrttt-SM 
£tfcBJL£:^\ £TG>B$ (P t 1 4, PLT15B> PZT 1 5 A, P t 1 6) 
<D Mf&fimt) ot)5^fiti:i7f>^ U -if - ft) I * & « 7*1/ X -o T S 
USA^Ml 2CD/\*^-->y&ff otfectK Ml 2ttSUSCIt 
$nx^5t)inii&<, ^Il:§!c<^n5y'j3> (Si) fift7r/WT 
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^ylOT^faX- h«HI6S:^r-raU-X^>->3 >&ftWt?Z>Z.£rfT'ZZ> 0 
Ell 4Wcfc5^SUS^e>^^^T^^)7l/^X5 1 ^ — 4(D— SBSr, 7**7^9 

4 b ICS* LTX ^ 2 tK^ffi (Sffll) £ fcliJSSKi^^ 15c, 1 5 d **JgJdc 

$n^ 0 Miwjg&snfcairesfr^gi! i5c 1 5 d t>## 1 2 cDa^e.^ 

«JtC«:*. SEROUS. 5 VOBPJP«jETf\y F#&J 1 MmMit^Urr^ d i«« 

Eliil 5©TtfJCffi^T^-5P til 4tt, 5f^> (T i) 

PZT15AtPLT15BH B8YfclE«& (ZnO 
) . #'J7yftli=Uf> (PVDF) , Sfc»«n6fta^tfc«i©i* 

ffiit!iUT«> W^LtfS i N&flH>3;L SiNfcttttfl2- 

EtffKl 5ttsJ*lM5 Ffc£©»IMrT?«oTtt*H»-C:fe< tP tHt 
«Mi$n, fc:fcj&0**f 1 2tOit)5:i'©ii^ttt>|SlJ:t5. tftMtCtt 
SAMi. LBE 't-fctt:^ h^-f K£±£Ubl**4^*/flfcvr*>«fc^. 
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nm<DMm7 iz&z>s\y ^mmffi<Dumjjm*mw-rz>o m 1 9 a~0 1 9 
1 9 a~isi 1 9 Fte. m 1 6 ac*3^-5i^®p piz&tf&mmm&^-F* 020 

@1 9A~il 9Fi5<fc^*@2 0$fILT, ^ffc^^v-^A (MGO) S 
fa9&Mf&~?Z> (01 9A) . MGOli9±CP t ^ K=k 0 P tf@I 

16$Mt5 (I319B, S8 1) . ytK^^fdJU7ht7Sf 
K<fc9> PZT^Z nO&ifcDJEEmiigU 5 Sf&gS Wc^SB^K/fttP till 

6 *$m<nwm 6 iiwi^c^-r^o 

ffi«»nti 5 ±(3 r f x/*y?mmiz£r))£mmmi 5 (PLTi+pzxn 

) tSill 4 iSrJ&g^-frS (12190. [319D, S82, S83) c CCD 

7A~mi 7 DT*mmLfzmmf&m7a'tx£mcT*&z> 0 

1 4±Kl}g»£!J£^ffiiU ZZiZZOmzmfrO. 5 //m.eU:5 0 //m 
&TCDSUS (X^>l/X) S*£l 2, £7cttS i Z&^ffif&t VtL&WLtzE& 
fWilTiftS (019E, S84, S85)o SUS (X5^>l^X) S1£ 

28 



WO 00/16318 



PCT/JP99/05061 



&mm&i®7 om"cw&2-&it&* Mgoi«9s-)i>; hxy^y-zri&s 

(0 1 9 F, S8 6) t, mmm^l 5 a&ft57l/^Xft-4^ 

*M~PTIgt> PBTi 03i, SrTi 031, B aT i 0 3i^^ffl^Tfcl5 
ft\Z. V7T^T (a-A 1 2 0 3) , ^>^hD>f)AW^©S 

PLT^pzrm^mmmmi s\te o om&^muTx^m-r^r^. 

IMlIZZ 5tCift<7^5 1 aX- h^#^+J-X^>^>3 y^U^L7,\ZWCtZ 
b.ifiX^Z>o 

$m -f □ -fe x £ m v »5 c t c j; o it ^j^Hii y" a -fe x & ffl v i <t mm. \z / \* >y 
mmvywm 8 ) 
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0 2 1 S#lbT. £ffi<08&B8 CfcttS'v.y H£&«#8 0 0 #t£%0)JglB 
1 C&tti'Sv K3d#8Mf§ 1 0 5 fcR&Sj&tt, liJIE»J#^ 1 5 a*5«ktf 1 5 b 

®2 2*#HBLT, Mmm^&i 5 a^<fctxi 5 b fiwte-ewm-r z>&o\zm 

0 2 2£#88bT, giJiBSl^l 5 b 's©«E»ftBEW»^fij&«B'J«»¥a 1 5 

1 5 b^mm-emwjnm&wto-rzt* mmm^mi 5 b«stifcii07i/ 

0 7GTaftB^Ufc(5H2 Hffi^Tl>^fi:M^US. Z\<Dfctb. 71"?^* 4<D 

K±©cfc5tcmig^i8 8t3<fcn«, mmm^mi 5 a*sj;ixi 5 btc^ffl© 

30 



WO 00/16318 



PCT/JP99/05061 



«^JT?«, |WHSO«^IiJ^Wj^© 1 5 a&cktXl 5 bfCPPJn^n^., 02 3 
Ate, IBWmffiEPin&K&tt*^ K3m$£#f8 0 Otl^53o$n^S"JIEi!)^l 

5 a*5<kt£i 5 bo^^i^B^-r^M^Bi^^-ro 13 2 3bh mwjn&mnm 

0 2 3 A~HJ 2 3 C i&fibT, giJIgl/j^IS: 1 5 a *; <fcZ>*IiJJ§g»j^i§: 1 5b^ 

m8 0 0 Hon— b\ 7>n-Hi^<!:LT^WI<!:^T't5U 

IH2 4Ai:^I©fl9©3fil2^7^faX-^©I^Ifi!c$; 
St. 

> 3 sHjrrs? 1^*^*4, ^.t^-/ h*^ i tit M$mww<D$mm± 
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iffit5^7'f 2 t7 l/^Xf t 4 OMCjEl^na. 1212 4 BtC, 5«fii 

^2 4 cc^sn&.fc^i;:, z<d7p^=ljl— pizmtttezm 1 5 — 2 0 ^ 

m<D7s^>UXtUmm^l 5 a, 15 b ^^^-T^IEM^ ©Jig 
®j¥g:l 5 a, 16 blir^^I7 (C^UTMlC^^J; 3 tctff 9 ffitf JliigS: 

$e>tc i2i 2 5 izmmm^& 1 5 a , 1 5 bttT^x^ii:iiM9t-en 
^n-^tiosijsgKi^ 1 5 a, 1 5 b\zu9 o mm&teommmmtf^ 

A^n#^^0ji$n^>o ^f3 e fcoTit7.^>->a >3&<kZf-y-7,^>i/ 3 
>3tC@^$nfcX^-r^-2, 'Sy FJSl^l tel2I2 6 A<D£o\Z\Eim-tZ>o M 
IHltE$Mffil:t ^ tit^^ > y a > 3 izmiZZnrz.Ts^'iiy- 2 , s\y 
K*^ 1 \tm 2 6 B <D& -5 CJK^fSltClsJteT-So 
@'J|g»j^g§: 15a, 15b te^-Y 7. ^ ® (C^it^M 9 iZtt Vxm 1 5 mX±.<D 

&m&mz>£v\z$&wgnT^z>o z.n\t, nm^^-z^ ($«jog~i 
(mmommi o) 

1212 7 \znM<DJ&ffi4<D2mj&7?^^3L—?(Dffif$ l &7F;'to 1212 7«T^9=" 
^CSBM^nTVi-5giJ|g»j^l 5 a, 1 5bl»^n&raSlfg 
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8 0&7K-T,, ifoZLma^mte* ®B-r&&z>\zmmzm-fTh&<. km<d&t- 

mMma&&8 o ^mf^mmwi^ 1 5 a, 15 b$«^fc«^ 799- 
olx— ^^*-9-x^>->3 >3tc@^$nfcx^-r^*— 1**^1 snug 

c-rntf<k^i. to^fetLTit iijigfjj^si 5 a, 15 b<Dm$&<Dnm&i& 

T£i±-5^&£:, giJRSfa^&l 5 a, 1 5 b<t>mmzrt*mm&mfZ&Hitf% 
15 A^tl-So 

0 2 8 AtZ®mW}^®Ll 5 a, 1 5 b ©MJSOPWtt&ffiTSii-a^&TR-r. 

Wj&BU&^g! 8 0 Ot£*[3£EI 2 8 B tC^-To 
ffltt &<£T £UT»,- »JBfft¥&l 5 a, 15 b&MtSMt 

fe^>x^>ux<DM^<7)j¥^-^}i<-r^o 02 8 Btc^-r=te>{3, ^wwc®* 

20 &B<-rz>Z\±:T-m< LfcfB^8 0ACDitt*tfiTl/, S'JSgW)^I£l 5 a, 15 

*r<Drz#>, ^n?n<Dmmh^mzmmm.i£*toA.tz.m%, m^m< bfcg» 

#8 0A^giJ|g»j#©l 5 a, 1 5 bOgttT^£J$^£i|f?nb, 1*v^>-> 
a >3RtK-9-X^>>-3 >3C@mfcX7'f^-2, 'Sy F*f 1 C3frsp«k 
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-rffim\zumm^& i5a, 1 5 b <Dmmzm-tu < ± hfr&tzmz&vfzmtii 

mm\ZM&*lS.T-2l±2>ljtik£lsT\t, 02 9 A, 2 9B, 2 9C^ 
-Tck^JC, gijj£gfc^&l 5 a, 15 b©W8 0 BS^mWCJaK-rs^* 3fe 

<£J&jEfcT*. cn6©^T»0fMK:MK»#gkl 5 a, 1 5 bOitt^iTb, 

jfij^^w $ nt^fi^^j; <itx^>v- 3 >3 ^ > -> a > 3 

$nfcX^-f 'Sy H^l KU5*.£ft*. &:fc0 2 9A, 0 2 9 B, 13 

2 9 CK^fciSttlMKS&fMfcl 5 a, 15 bPWBKlKW-ft < <h fctf-JgfcittKR 

±IB^CD^fe<tLT, 0 2 9DlC^rr=k5K, giJJ8Bift#gi! 1 5 a , 15b0 
B&gU (mmm^&il 5 a, 15 bCDnTO &8'JSg»j^lS: 1 5 a, 15 b©Stt 

*mA<D*m$±&ffif&izffl®znz>b<D~c\zte<, \*-£&mmtfi> 
m^mzm&znzm-<Dmi*^&&<Dmi&K>mi&?£n. ^y wmm 
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(vmmmuzm. mnmum<Dmtm^*mt<Dftmizttmrzmmz^xm.w 
mmoimmi ~ i om am^x^g£wcWTtaBjb;t^\ 

*%Bj«Cin{'Pi^$tl^:lio S TM^A FMS^ Lfcfl^CDlf $gaB^StC 

m^mK^mmmx^^^^mmm^mx$>^zt\tmo £Tt>&^. 
mmm) 
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<§*iM#l 1 ) 

ilOllitUT, ^>5 L ^/\'-^tC^^>l/X<£UPXbT, ^(£±^2. 

bfe. ig®jmjEtt± 3 v-^. mfcmz i kh z t 
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<^J609 3 ) 

15 m, BEt»R©»*l42. 5wm<ht/:. 

20 ittnifci^i. 8fgo^iiAn^Me»nfe. 
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m%-\X2. 5 am <hb ft, 

«l*HISl#ai:UTtt, 13 2 9DC^$n&<fc5lCgiJfg©^g:<D@j£g&2:giJ 

#ttfcbfc^fc©£Jfc^-C*5l." 9 Sttfc. 

J*Q3CHfn#iSi£:bTte, 03OA, 0 3 0 B Kl^tl* «fc 5 tCIiJ^Wi^O 
g 7&t#d^ V iTf^ X i7 m \Ztt UTSli 9 o D ft tdtm Kfc * . 
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2 ~ 3 feo^mm <=> tire* 
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15 

5. i£/«^D-fe;Ui, ^^P-tX^^tf, W^^$5ffl3|E«cCO^\>> H^Jt« 
20 ^ 0 

6. »Ay Hewitt. leie^^^*»t*iCS!«$nfc«li:o«tftaffl&^r 
U 
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fC «fc Or^^ »cfll«S:B3»?l^ir*tiiaB2efl^3£«T» o T, 

So 

15 10. MJB»^a&«lri£-ra«*f©^S^tt. iX7-f^Oir>fX^0i 
25 13. iWBBg'Jig»M£§S:«v fUMSifc*©***;^^*, 

jtaestm, /m*£^tf, m&vi&mi 2mm<Di$mmn£.$iw. 
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i4. mmnm^mt, mntt. &ntt. mmtt, mmttztzteMmz . 

5 

16. ^^H3m»«tt, mx^^^iz^^n^mKDm^t, 
10 tz^mm^mzi&etznzm 2 <Dmt 

17. mmiommz. m^^^^^m^^^omm^zmt^^^yu^^ 
15 sf^ofsia 1 Qum.(Dmmmn^mm. a 

18. ^i»gw«, £fi**1fc££<=>i;:"^ 

20 S£$!go 

x^n. 

Mtttfijaxg|5tt, tt^fiDX(D^rax*Sg$ii5^^)^fc0op^IPXBI5&*t- -5, lit* 

25 wf5H 1 8tm<Dmmzmm*jgiw. 0 
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20. mmmanfflz. mm^^m^m^^^ommm^x^^mi^ 
mm i (D^fa\z&vzmmmm^mo^m$. mm i (D-^mzan^m^^ 
5 mm. 

mmmm^WLMf&mtizte. m^y Fizmmt£nzmmm£.mm^mmt)Wf& 

22. tt^yH$»«in *?<D&miz*iVTnnmzmmzw!8,isti 

23. b*^«&fm£> ®^^^^e>^iif^^gas$n^^©^{^gi5^ 
20 Mi'jigwj#^«, M«^o««^(c^^$n, 

2 4. M^OlS^^ti, N^^ + >^^«¥^*^-r 
25 l**C0«Sffl 2 3 BBmcO'»$ga2^H^^®. 
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25. ttttftotgtffetttt, h7y*>*fjjft\zkisTnnmzm.ff?z>jjft\z' 
2 6. ^A 7 FM«ti -^cogijigij^^fix.^. st$<?«sa 7 lament 
27. mmmwi^mz, mx^^y<Dmm^m\zM^xmnmz^n\zfsi^^v 

10 2 8. StBlffi KM*»^aoE«5&lRl©ii««lO*n^n)WR^ 
15 2 9. WIHgiJ^»^|ft^W'X^<D^®{C*fbT®iS^:®<!:^:-rAS«, 1 5$ 

30. m^y vzi&mmi** m^-(^izm-&^n^mi<DUU^^^z^^ 
mmmwi^mt, mm 1 (D^mzm^n. 

25 Olf$gs2^^So 
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32. mmmm^m\$. *mfc-?n±x&m^TMj&t<nz>. $m<Dmm7mm. 

33. mzmmm^mte, mmmm<D'j>t£< £h-uftz&j&-?z>#i-&mfa^$k ' 

io 35. m^my^m%a^m\^ /^mm&^ts. $m<D%im3 3tm<Dmmmm 
3 6. mm&j&Mft^mz. {mmmttz-st!. $m<Dwim 3 3 season* mm 

15 

osaa&^tr, if5jccoigffl3 3$zm<Dmmmm£.mm 0 

3 9. M2TO«, ©w±{c^$n, 
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41. tmmvt* mmt±.iz&mm. Tmm. mmmm. ^mmm^mmm 

42. mmmz. imtt±\zmmm. &mm. ymm, mmmm. &mmmm* 

43. ummu. mq^*>/*-\z£k>, WLm4±\z&mm. ymm. &nmm. 

44. &f9flgi£. M^*>rt-\z&r>. mmt±.\zm®m, &mm. Tmm. 
si. 

4 5 . mmm\$, ternm*^*-. 
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49. mmm\z. mmttfa&Wi^y\ i <»h7y*>?fifo£nmm\z--wcrz> 

5 

50. numt, fatter * x?<Di&ntmnmzmm.\zfz2>£?izw< 
mt±.\zK&isnz>. m*<Dmmz 9 mm^m mmmtsim. 

5 1 . tmmi.. #tt£*u 

5 2. |g©^CD|g)9^-«, 0. 5 wm^±5 0 Mmj^"F-C*S> «3c(D$Bia 5 1 

15 mwiommmm&mw. 

53. x^>i/XT^fi5c$n<5. is*(Z)^ffl3 9mm.<Dmmmn± 

mm. 

20 5 4. y'j3>l?M$n5, If^OfBffl 3 9fB^»1f ^fB#S^ 

go 

5 5. f£i$ig£teJ£miilB££-^ 

25 C VD^ctt^l/— tf-T^lx-v-a >&wrn^©^&^flM£ 

n-S, g»^(D«|ffl 3 9 IBScOlf ^IB^^M. 
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5 6. mizmmmte, pzTim, m&omms 5tmommmmn±mmo 
57. imnnmi** znoi^tf, m^vrnms stzm.<Dmmmm£.&w.o 

5 

io osbh 3 9 t&m&ffi mftmm£.mw 0 
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